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® Hairdressing composition. 



© A hairdressing composition comprising: 

(A) a polyoxyalkylene compound(s) obtained by addition-polymerizing a monohydric or polyhydric 
alcohol and an alkylene oxide; 

and 

(B) crosslinked poly(acrylic acid/2.3-dlhydroxypropyl acrylate) and/or crosslinked poly(acrylic acid/2- 
hydroxypropyl acrylate) 

is disclosed. This hairdressing composition makes the hair moist, soft, smooth and nonsticky and has an 
excellent hairdressing effect 
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HAIRDRESSING COMPOSITION 



FIELD OF THE INVENTION » 



5 This invention relates to a hairdressing composition comprising polyoxyaikylene compound(s) and 
crosslinked poiy(acrylic acid/2.3-dihydroxypropyl acrylate) and/or crosslinked poly(acrylic acid/2-hydrox- 
ypropyl acrylate), which makes the hair moist, soft, smooth and nonsticky and exhibits a satisfactory 
hairdressing effect. 

70 

BACKGROUND OF THE INVENTION 



There are a number of hairdressing products including hair liquids, hair creams, set lotions and hair 

15 sprays which facilitate the formation of a hairstyle or maintain the same. 

These hairdressing products comprise various oils and resins. However, a hairdressing composition 
comprising an excessive amount of an oil shows an intense oily feel, though it has, to some extent, a 
hairdressing effect On the other hand, one comprising a large amount of a resin would give a stiff hairstyle, 
though it has a satisfactory hairdressing effect. 

20 Recently, polyoxyaikylene compounds, such as polyoxypropylene butyl ether, have been employed in 
hairdressing composition since they have scarcely any oily or stiff feel, as described in JP-A-243012 (The 
term "JP-A" as used herein means an "unexamined published Japanese patent application"). However, 
these compounds can not always make the hair moist and smooth nor give a soft and natural hairstyle. That 
is, not only the hairdressing effect of a polyoxyaikylene compound, but also the stickiness thereof increases 

25 with an increase in the degree of polymerization of the same. On the other hand, not only the stickiness, but 
aJso the hairdressing effect thereof decreases with a decrease in the degree of polymerization thereof. 
Thus, the degree of polymerization of a polyoxyaikylene compound is to be selected by taking into 
consideration a balance between the hairdressing effect and stickiness. Accordingly, it has been required to 
enhance the hairdressing effect of a hairdressing composition without increasing the stickiness of the same. 

30 

SUMMARY OF THE INVENTION 



35 Under these circumstances, the present inventors have attempted to improve the above-described 
disadvantages of polyoxyaikylene compounds. As a result it has been found in the present invention that a 
hairdressing composition which has an improved hairdressing effect and makes the hair moist, soft, smooth 
and nonsticky can be obtained by blending polyoxyaikylene compound(s) with crosslinked poly(acryllc 
acid/2.3-dihydroxypropyl acrylate) and/or crosslinked poly(acrylic acid/2-hydroxypropyl acrylate). 

40 Accordingly, the present invention relates to a hairdressing composition which comprises: 

(A) a polyoxyaikylene compound(s) obtained by addition-polymerizing a monohydric or polyhydric 
alcohol and an alkylene oxide; and 

(B) crosslinked po!y(acrylic acid/2,3-dihydroxypropyl acrylate) and/or crosslinked poly(acrylic acid/2- 
hydroxypropyl acrylate). 

45 



DETAILED DESCRIPTION OF THE INVENTION 



Examples of the component (A), i.e., the polyoxyaikylene compound(s), used in the hairdressing 
composition of the pr sent invention include those obtained by addition-polymerizing an aliphatic mon- 
ohydric alcohol such as methanol, ethanol, butanol, octanol or lauryl alcohol, or a polyhydric alcohol such as 
propyl ne glycol, glycerol, 2-ethyl-2-hydroxymethyl-1,3-propanediol, mannitol or sorbitol, and an alkylene 
oxide. Examples of the alkylene oxide are those having 1 to 5 carbon atoms, preferably 2 to 4 carbon 
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atoms, and specific examples thereof include ethylene oxide, propylene oxide, butylene oxide, etc. Among 
these alkylene oxides, propylene oxide, and a mixture of ethylene oxide and propylene oxide are preferable, 
and the former is still preferable. When a mixture of ethylene oxide and propylene oxide is used, it is 
preferable that the number of moles of the added ethylene oxide is 1/3 or less, preferably 1/4 or less, of the 
total added moles and that the components are block-polymerized. The total number of moles of the added 
alkylene oxide(s) is 2 to 100, preferably 6 to 100. still preferably 8 to 50. 

Particularly preferred examples of the polyalkylene compound are those represented by general 
formulae (I) to (VI): 



w 



CH. 



RjO (CH 2 CHO) jjH 



(I) 



' 5 wherein Ri represents an alkyl group having 1 to 22 carbon atoms, preferably 2 to 10 carbon atoms, and 
the average number of moles of the added propylene oxide (t) ranges from 10 to 100. preferably 10 to 50; 



20 



25 



CH, 
I 3 

CH 3 -CHO(CH 2 CHO) a H 

CH, 
I 3 

CH 2 0 (CH 2 CHO) b H 



(ID 
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wherein the average number of moles of the added propylene oxide (a+b) ranges from 2 to 100. preferably 
2 to 50; 

CH, 



I 

CH 2 0(CH 2 CHO) c H 

CH, 
I 3 

CHO(CH 2 CHO) d H 
CH, 

I 3 

CH 2 0(CH 2 CHO) Q H 



(III) 




45 



wherein the average number of moles of the added propylene oxide (c + d + e) ranges from 3 to 100, 
preferably 3 to 50; 
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V 



CH. 



10 



15 



20 



25 



35 



CH o 0 (CH^CHO) 
* t 

I 3 

CHO(CH-CHO) H 



I 3 

CHO(CH 2 CHO) h H 

l | H 3 
CHOtCHjCHO)^ 

CH^ 



CHO(CH 2 CHO) 

I I 3 

CH 2 0(CH 2 CHO) k H 



(IV) 



wherein the average number of moles of the added propylene oxide (f+g + h + i+j + k) ranges from 2 to 
100, preferably 2 to 50; 
Ru(EO) m (PO) n H (V) 

3 0 wherein Ri represents an aJkyl group having 3 to 5 carbon atoms. EO represents ethylene oxide, PO 
represents propylene oxide, and the average number of moles of the added ethylene oxide and propylene 
oxide (m + n) ranged from 10 to 100, preferably 10 to 50; and 



C-(EO) m (PO) H 

I m l n l 

R 2 -C-<EO) (PO) H 

I m 2 n 2 

C-(EO) (PO) H 
m 3 n 3 



(VI) 



40 



wherein R2 represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, EO represents 
ethylene oxide, PO represents propylene oxide,- and the average number of moles of the added ethylene 
oxide and propylene oxide (mt +m + m2 +0* + m3 + nj) ranges from 3 to 100, preferably 3 to 50. 
45 Among these polyalkylene compounds, the compound represented by the general formuIa(IV) is 
particularly preferred. 

Although the content of component (A) in the hairdressing composition of the present invention varies 
depending on the type of the hairdressing, it preferably ranges from 0.1 to 50%, preferably 3 to 30% (by 
weight, the same will apply hereinafter), based on the total weight of the composition. 

50 Component (6) used in the hairdressing composition of the present invention, i.e., the crosslinked poly- 
(acrylic acid/2,3-dihydroxypropyl acrylate) and crosslinked poly(acrylic acid/2-hydroxypropyl acrylate), may 
be obtained respectiv ly by 2,3-dihydroxypropyl-esterifying and 2-hydroxypropyl sterifylng a carboxyl 
group in a side chain of crosslink d polyacrylic acid as described, for exampl , in JP-A-61 -72706. The 
degree of the esterification, which is represented by a ratio (mol%) of the sterrfied carboxyl group per the 

55 carboxyl group in a side chain of th crosslinked polyacrylic acid, preferably ranges from 1 to 50%. The 
crosslinked polyacrylic acid may b obtained by polymerizing acrylic acid and a crosslinking agent in an 
organic solv nt such as benzene. As th crosslinking agent a monomer containing two or mor vinyl group 
may be employed. Specific examples of the crosslinking agent include divinylbenzene, ethylene glycol 
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diacrylate, ethylene glycol dimethacrylate, trimethylol propane acrylate. In order to obtain a hairdressing 
composition showing a nonsticky and refreshing feel upon use, it is preferabl to use the crosslinking agent 
within a range of 0.01 to 10% none preferably 0.1 to 5%, based on 100% by weight of a monofunctional 
monomer. 

5 In order to obtain a hairdressing having an excellent moistening effect, it is preferable that the molar 
ratio of the acrylic acid unit to the 2,3-dihydroxypropyl acrylate or 2-hydroxypropyl acrylate unit in the 
crossiinked poly(acrylic acid/2,3-dihydroxypropyl acrylate) or crosslinked poly(acrylic acid/2-hydroxypropyl 
acrylate) ranges from 99.5 - 30 : 0.5 - 70, more preferably from 99 - 50 : 1 - 50. 

The crosslinked poly(acrylic acid/2.3-dihydroxypropyl acrylate) and/or crosslinked poly(acrylic acid/2- 
70 hydroxypropyl acrylate) may be incorporated into the hairdressing composition within a range of 0.01 to 
10%, preferably 0.1 to 3%, based on the totaJ weight of the hairdressing composition. 

The hairdressing composition according to the present invention can be produced, for example, by the 
following procedure. 

Component (A), component (B). an aqueous component, and water are mixed at a temperature of about 

T5 10 to 80' C to prepare a composition I. Separately, an oil component and an emulsifying agent are added to 
the water heated to 30 to 80 ' C to prepare an emulsion II. The obtained emulsion II is gradually added to 
the obtained composition I under stirring. After cooling to a room temperature (15 to 25' C), a component 
having a low heat stability such as a lower alcohol, a perfume, etc. is added thereto to obtain a hairdressing 
composition as a desired product. 

20 The hairdressing composition of the present invention may be formulated into various forms Including a 
hair liquid, a hair cream, a set lotion and a hair spray by blending the essential components (A) and (B), 
optionally together with various additives as will be described hereinafter, with a solvent such as water, a 
lower alcohol or a water/lower alcohol mixture in a conventional manner. When it is to be formulated into an 
aerosol, it is preferable to use a propellant selected from among chlorofluoroalkane propellants, such as 

25 chlorofluoroalkane propellants including trichloromonofluoromethane, dichlorodifluoromethane and dich- 
lorotetrafluoroethane, liquified petroleum gas. dimethyl ether and mixtures thereof. This propellant Is 
preferably incorporated in such a manner as to give an internal pressure within an aerosol can of 2.0 to 4.0 
kg/m 2# G. A mist-type aerosol hairdressing composition may preferably contain 50 to 80% or more of the 
propellant. while a foam-type aerosol hairdressing composition may preferably contain 10 to 30% or less of 

30 the same. 

In addition to the above-mentioned essential components, the hairdressing composition of the present 
invention may further contain various cosmetic fats and oils selected from among, for example, glycerides 
such as castor oil, cacao oil. mink oil, avocado oil and olive oil; waxes such as beeswax, sperm whale, 
lanolin and camauba wax; alcohols such as cetyl alcohol, oleyl alcohol, lauryl alcohol, stearyl alcohol, 

35 propylene glycol, polypropylene glycol and glycerol; esters such as isopropyl myristate, hexyl laurate, cetyl 
lactate, propylene glycol monostearate, oleyl oleate, hexadecyl 2-ethylhexanoate and octyldodecyl 
myristate; and silicone derivatives such as dimethyl polysiloxane, methylphenyl polysiloxane, polyeth r- 
denatured silicone oil, epoxy-denatured silicone oil. amino-denatured silicone oil and alkyl-denatured 
silicone oils, so long as the effects of the present invention are not inhibited thereby. The hairdressing 

40 composition of the present invention may further contain an emulsifier to thereby stabilize the emulsiflca- 
tion. In addition, it may further contain a perfume and/or a colorant to thereby elevate the commercial value. 
Furthermore, it may contain a preservative or an antioxidant to thereby prevent deterioration of the 
composition upon storage. 

As described above, the present invention, enables one to obtain an excellent hairdressing, which has a 
45 high hairdressing effect and makes the hair moist, soft smooth and nonsticky, by blending the above- 
mentioned components (A) and (B). 

The present invention is now Illustrated in greater detail with reference to Examples; but it should be 
understood that the present invention is not deemed to be limited thereto. In these Examples, the properties 
of each hairdressing product were evaluated in the following manner. 

50 

(1) Hairdressing effect 

A bundle of hair weighing 4 g was moisten d with wat r and 1 ml of hairdressing composition was 
55 applied thereon. After combing and drying with a hot air str am for 30 minutes, the condition of the hair 
bundle was evaluated according to the following criterion. 

o : the hair bundle was neatJy dressed, suggesting that the hairdressing effect was high; and 
x : the hair was disheveled, suggesting that the hair-dr ssing effect was poor. 
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(2) Stickiness and moistness: 

A bundle of hair treated in the same manner as the one described in (1) was organoleptically evaluated 

by ten experienced paneiists according io the following criterion. 
5 The results were expressed in the means of the panelists. 

+ 2 : very good, 

+ 1 : good, 

0 : moderate, 

-1 : poor, and 
10 -2 : very poor. 

EXAMPLE 1 

75 

Hairdressings of the following compositions were prepared, and the hairdressing effect, stickiness and 
moistness of each product were evaluated. 
The results are shown in Table 1 below. 



20 


Composition 


Amount(%) 




polyoxypropylene glyceryl ether (in formula (III), c + d+e is 15) 


0 or 3.0 




crosslinked poly(acrylic acid/2,3-di-hydroxypropyl acrylate) (degree of esterification: 5%) 


see Table 1 




95% (v/v) ethanol 


5.0 


25 


water 


balance 




Total 


100.0 



Table 1 

30 



Composition (%) 


Evaluation 


Polyoxypropylene 


Crossliked poly(acrylic 


Hairdressing 


Stickiness 


Moistness 


glyceryl ether 


acid/2,3-dihydroxypropyl 


effect 








acrylate) 








Invention 


3.0 


0.05 


0 


+ 1.2 


+ 1.2 


3.0 


0.50 


0 


+ 1.6 


+ 1.8 


3.0 


1.00 


0 


+ 1.8 


+ 1.8 


Composition 


3.0 


0 


x 


-1.0 


-1.4 




1.00 


x 


-0.6 


+ 0,4 



EXAMPLE 2 

50 

Hairdressing of the following composition w re prepared, and th hairdressing effect, stickiness and 
moistness of each product were evaluated. 
The results are shown in Table 2 below. 

55 
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Composition 


Amont (%) 


polyoxypropylene compound 

crosslinked poly(acrylic acid/2-hydroxypropyl acrylate) (degree of esterification: 8.5%) 

polyoxyethylene (20) lauryl ether 

95% (v/v) ethanol 

water 

Total 


5.0 
0 or 0.5 
0.5 
5.0 
balance 
100.0 



Table 2 



Composition (%) 


Inventio 


n | 


Con 


npari, 


son 


polyoxypropylene glycol ether (in formula (II), a + b = 6) 
polyoxypropylene glyceryl ether (in formula (III). c + d + e = 18) 
polyoxypropylene sorbitol ether (in formula (IV), f + g + h + i+j + k = 10) 
crosslinked poly(acrylic acid/2-hydroxypropyl acrylate) 


5.0 
0.5 


5.0 
0.5 


5.0 
0.5 


5.0 


5.0 


5.0 


Evaluation 








Hairdressing effect 

Stickiness 

Moistness 


0 

+ 1.2 
+ 1.2 


0 

+ 1.0 
+ 1.2 


0 

+ 1.6 
+ 1.8 


X 

-1.1 
-1.2 


X 

-1.3 
-1.2 


X 

-0.9 
-1.4 



EXAMPLE 3 

Hairdressings 'of the following composition were prepared, and the hairdressing effect, stickiness and 
moistness of each product were evaluated. 
The results are shown in Table 3 below. 
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Composition 



Amount (%) 



40 



polyoxypropylene sorbitol ether (in formula (IV), f + g + h + i + j + k - 9) 

crosslinked poly(acrylic acid/2-hydroxypropyl acrylate) (degree of esterification: 8.5%) 

Softanol 90 

perfume 

95% (v/v) ethanol 

water 

Total 



0 or 10.0 
0 or 0.5 
1.0 
0.5 
5.0 
balance 
100.0 



<5 


Table 3 










Composition (%) 


Invention 


Comparison 


50 


polyoxypropylene sorbitol ether 

crosslinked poly(acrylic acid/2-hydroxypropyl acrylate) 


10.0 
5.0 


5.0 


10.0 




Evaluation 




55 


Hairdressing effect 

Stickiness 

Moistness 


0 

+ 1.2 
+ 1.8 


X 

-1.0 
+ 0.6 


X 

-1.6 
-1.2 
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From the results shown in Tables 1 to 3, it can be seen that the hairdressing composition comprising 
component (A) and component (B) according to the present invention has a high hairdressing effect and 
makes the hair moist, soft, smooth and nonsticky. 

While the invention has been described in detail and with reference to specific embodiments thereof, it 
5 will be apparent to one skilled in the art that various changes and modifications can be made therein without 
departing from the spirit and scope thereof. 

Claims 

TO 

1 . A hairdressing composition comprising: 

(A) a polyoxyalkylene compound(s) obtained by addition-polymerizing a monohydric or polyhydric . 
alcohol and an aikylene oxide; and 

(B) crosslinked poly(acrylic acid/2.3-dihydroxypropyl acrylate) and/or crosslinked poly(acrylic acid/2- 
75 hydroxypropyl acrylate). 

2. The hairdressing composition as claimed in Claim 1, wherein said monohydric alcohol is selected 
from the group consisting of methanol, ethanol. butanol, octanol, and laury! aicohoi and said polyhydric 
alcohol is selected from the group consisting of propylene glycol, glycerol, 2-ethyl-2-hydroxymethyl-1,3- 

20 propanediol, mannitol and sorbitol. 

3. The hairdressing composition as claimed in Claim 1, wherein said aikylene oxide has 1 to 5 carbon 
atoms. 

4. The hairdressing composition as claimed in Claim 1 , wherein said component (A) is employed in an 
amount of from 0.1 to 50% by weight based upon the total weight of the composition. 

25 5. The hairdressing composition as claimed in Claim 1 , wherein said component (B) is employed in an 
amount of from 0.01 to 10% by weight based upon the total weight of the composition. 

6. The hairdressing composition as claimed in Claim 1 , wherein the molar ratio of the acrylic acid unit to 
the 2.3-dihydroxypropyl acrylate or 2-hydroxypropyl acrylate unit in the crosslinked poly(acrylic acid/2,3- 
dihydroxypropyl acrylate) and the crosslinked poly(acrylic acid/2-hydroxypropyl acrylate), respectively, 

30 ranges from 99.5 - 30 : 0.5 - 70. 

7. The hairdressing composition as claimed in Claim 6. wherein the molar ratio of the acrylic acid unit to 
the 2,3-dihydroxypropyl acrylate or 2-hydroxypropyl acrylate unit in the crosslinked poly(acrylic acid/2,3- 
dihydroxypropyl acrylate) and the crosslinked poly(acrylic acid/2-hydroxypropyl acrylate), respectively, 
ranges from 99 - 50 : 1 - 50. 

35 
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